INTRODUCTION
Actinomycin D blocks DNA-dependent RNA synthesis by binding to DNA (Reich et (2) used actinomycin-1 4 C as a cytochemical label for DNA. The commercial availability of tritiated actinomycin D of high specific activity has raised the possibility of extending the sensitivity of this technique. Such an extension would have particular value at the present time when the question of endogenous DNA within organelles is of great interest. The present report concerns the amphibian oocyte nucleus. These nuclei contain approximately 1,000 nucleoli which are unattached to the chromosomes. Each of these nucleoli has been shown by two methods to contain a small amount of DNA: (a) under certain conditions the nucleoli are in the form of rings which can be fragmented by DNase (Miller, reference 13; Kezer, reference 10) (b) a Feulgen-positive granule is sometimes seen in association with each intact nucleolus (Brachet, reference ; Painter and Taylor, reference 14; Macgregor, reference 12; Gall, personal communication). However, the Feulgen reaction in these particles is usually quite weak, and during some stages of oogenesis staining is undetectable. For this reason, actinomycin D-3H was used as an alternate "stain" for nucleolar DNA. The oocytes were removed from the anesthetized animal, and the nuclei were isolated in 0.1 M "5:1" (5 parts 0.1 M KCI: 1 part 0.1 M NaCI). The nuclei were then transferred to well slides constructed as described by Gall (6) . The well chamber had been previously washed with an aqueous solution of cold actinomycinD (Merck, Sharp & Dohme, West Point, Pa.; 10 pg/ml). This step is essential for reducing the background of the radioautographs to a reasonable level, since actinomycin binds strongly to glass. A drop of actinomycin D-3H was placed in the well chamber at a concentration of 30 uc/ml (about 10 p/g/ml) in 0.1 M 5:1. The isolated nucleus was transferred into the well, and the nuclear membrane was removed with forceps. The chromosomes and nucleoli were allowed to spread in the actinomycin D-3H solution for 1-3 hr at 4 0 C. After this time, they were fixed to the bottom of the well chamber by exposing the preparation to the vapor of 50% ethanol. After fixation the actinomycin solution was washed out by placing the well slide into 0.05 M phosphate buffer, pH 6.8, for 5 min and then into water for 5 min. The preparation was then air dried. After the well slides had been separated from the slides bearing the chromosomes and nucleoli, the latter were washed in toluene and acetone and then air dried. Enzyme treatments were carried out at this point by placing a large drop of RNase (100 gg/ml in 0.01 M phosphate, pH 6.2) or DNase (160 g/ml in 0.01 phosphate, 0.003 M MgCI2, pH 6.2) on the preparations. The slides were kept in a moist chamber for 2 hr at 37 0 C. At the end of this time, the enzyme solutions were washed off in water. All slides were dipped into subbing solution (0.1% gelatin, 0.01% chrome alum) and air dried. They were then coated with Kodak NTB-2 liquid emulsion and dried. Slides were stored in lightproof boxes at 4°C during the exposure period. Preparations were developed for 3 min in Kodak D19, washed briefly in water, and fixed in Kodak Rapid Acid Fixer for 22 min. Staining of some of the preparations was carried out with 0.2% fast green at pH 2. The preparations were mounted in Zeiss water-soluble mounting medium or in water.
MATERIALS AND METHODS

Actinomycin
Squash preparations were made of the salivary glands of Chironomus thummi thummi larvae in the last instar. The glands were dissected out, fixed in 45% acetic acid, and squashed with a cover slip on a slide which had been previously washed in aqueous nonradioactive actinomycin D (10 pg/ml). The preparation was then frozen on dry ice, the cover slip was flipped off, and the slide was plunged into 95% ethanol. The slide was then brought down to water and air dried. Enzyme treatments were carried out at this point as described above.
A drop of actinomycin D-3 H (1 g/ml in 0.1 M 5:1) was then placed over each preparation for 1 hr at room temperature. After this time, the slides were washed for 5 min in 0.05 M phosphate buffer, pH 6.8, for 5 min in water and then air dried. The slides were then subbed and coated with emulsion, as described above.
RESULTS
The binding of actinomycin D-3H in both the oocyte and salivary gland preparations was limited to DNA. In the preparations of chromosomes and nucleoli from oocyte nuclei, the chromosomes were always heavily labeled (Fig. l) . The same specificity of labeling can be observed in Fig. 2 , which shows a chromosome from a squash of a Chironomus salivary gland. Heavy actinomycin D-3 H label is found along the length of the chromosome but the isotope has clearly not bound to the attached nucleolus to any significant degree. Fig. 3 is a photomicrograph of a lampbrush chromosome preparation made in actinomycin D-3 H. The chromosomal labeling is still present after RNase treatment, whereas DNase leaves no detectable amount of actinomycin bound to the chromosomes (Fig. 4) . These same results were obtained when enzyme treatments were carried out before the chromosomes were exposed to actinomycin D-3 H. Closer examination of Fig. 3 reveals that detectable labeling is found only along the chromomere axes of the lampbrush chromosomes. The label over the lateral loops does not appear to be above background. This situation is in striking contrast to the pattern of labeling found after whole oocytes are incubated in tritiated uridine. In the latter case, the isotope is heavily incorporated into the loops but not into the chromomere axis (Gall and Callan, reference 7).
It can be observed in Fig. 3 that the chromosome loops are in their normally extended form. Loop
retraction was never observed in chromosomes isolated into actinomycin, contrary to the report by Izawa et al. (9) that loops contract within 10 min after the chromosomes are isolated into the actinomycin solution. On the other hand, incubation of intact oocytes in actinomycin results in complete retraction of the loops within a few hours. In preparations made from mature oocytes of either species of Triturus, nucleoli show asymmetrically localized labeling (Fig. 5) . The localized grains are still observed after RNase treatment but are removed by DNase (Fig. 6) . Sometimes a few residual grains are left over the nucleoli, but these are not localized. The labeling pattern of actinomycin D-3 H in both oocyte and salivary gland preparations clearly follows the distribution of DNA. The chromosome loops, which also contain DNA, are the apparent exception to this generalization. However, since the loops are thought to be in a highly extended state (Gall, reference 5), one would expect the grain density over them to be low. Consequently, loop labeling might not be detected above background.
The ease with which the localized binding of actinomycin D-3 H can be detected in the nucleoli of mature oocytes is in marked contrast to the difficulty of detecting the nucleolar DNA by Feulgen staining. It appears therefore that actinomycin D-3 H can be used to label small amounts of DNA cytochemically with even greater sensitivity than Feulgen staining.
The localized binding of actinomycin to Triturus oocyte nucleoli confirms the presence of DNA in these nucleoli and also confirms its asymmetrical location, as revealed earlier by Feulgen staining (Brachet, reference 1; Painter and Taylor, reference 14; Macgregor, reference 12; Gall, personal communication). In addition, after incorporating a short pulse of uridine-3 H, Triturus oocyte nucleoli show asymmetrical labeling (Gall, personal communication; Macgregor, reference 12; Lane, reference 11). Thus the site of localization of DNA within the nucleolus and the site of RNA synthesis appear to be the same. Furthermore, it has been found that actinomycin D inhibits the incorporation of uridine-3 H into nucleolar RNA in Triturus viridescens oocytes (Izawa et al., reference 9). These experimental results considered together show clearly that the nucleolar DNA in amphibian oocytes is directing the synthesis of RNA in the nucleoli, a conclusion also reached by Macgregor (12) . Studies with actinomycin D 3 H for the detection of DNA in oocyte nucleoli are now being carried out on oocytes at all stages of development. In addition, this technique is being applied to cytological preparations for the detection of DNA in other cellular organelles.
